S and G2 phase histone biosynthesis of HEp-2 cells after the influence of the bisalkylating agent, chlorambucil.
Chlorambucil was previously found to be a specific inhibitor of total histone synthesis without affecting total cellular protein synthesis. In this study, we used S and G2 phase HEp-2 cancer cells to further analyze and specifically localize this effect. One hour (S phase), 4 hours (S phase) and 9 hours (G2 phase) after release from an aphidicolin double block synchronization procedure, cells were preincubated for 60 min with 30 microM chlorambucil and then radiolabeled for another 60 min in the continued presence of the agent. At the end of each of these time intervals, cells in almost mid-S phase, late S phase and toward the end of the G2 phase were obtained for analysis. It was found that chlorambucil partially inhibits total histone synthesis nonspecifically as to the variants being synthesized (S phase and basal variants) but only during the first half of the S phase. DNA synthesis is also inhibited partially, but during the second half of the S phase. The position during the S phase where chlorambucil exerts its effect on total histone synthesis, the degree of this effect and its uncoupling with DNA synthesis inhibition, indicate that it is temporally linked with the onset of S phase histone transcription and not with DNA synthesis initiation as occurs with agents, such as hydroxyurea.